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Abstract
Purpose  To report long-term outcomes of trabeculectomy following prior endoscopic cyclophotocoagulation (ECP).
Methods  Retrospective case-controlled comparative study reporting 2-year outcomes of eyes undergoing trabeculectomy follow-
ing failed prior ECP (group 1), using eyes undergoing trabeculectomy as a primary glaucoma procedure as controls (group 2).
Results  Filtration surgery was required in only 19.4% (12/62) of eyes undergoing ECP. Of these, nine eyes that underwent 
trabeculectomies were included in group 1. Nine matched eyes were used as controls and included in group 2. Mean baseline 
IOPs were 23.7 ± 7.7 and 26.0 ± 6.7 mmHg (p = 0.452) in groups 1 and 2, respectively, on a mean of 3.4 ± 0.9 and 2.8 ± 1.4 
medications, respectively (p = 0.274). The mean 2-year IOP was 10.6 ± 5.2 and 12.9 ± 4.0 mmHg (p = 0.285) in groups 1 
and 2, respectively, on a mean of 0.1 ± 0.3 and 0.1 ± 0.4 medications (p = 0.931) respectively. Complete success rates were 
77.8% and 88.9% in groups 1 and 2, respectively (p = 0.527). Qualified success rates were 11.1% in both groups. Combined 
success rates were 88.9% and 100.0% in groups 1 and 2, respectively (p = 0.318). There were no failures in group 2, compared 
to 11.1% in group 1 (p = 0.318). There were no significant between-group differences in hypotony, bleb needling, cystoid 
macular oedema, persistent uveitis, or repeat filtration surgery rates.
Conclusions  ECP is a safe initial procedure in eyes with progressive glaucomas, and may substantially reduce the need for 
trabeculectomy without compromising outcomes in the minority that go on to require it.
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Key messages

What was known before

What this study adds

Trabeculectomy is still regarded as the gold-standard glaucoma filtration procedure, but is more ‘labour-intensive’

with regards to post-operative follow-up. Endoscopic cyclophotocoagulation (ECP) is an effective minimally 

invasive procedure that is both quicker and requires less frequent post-operative follow-up. However it has mainly

been reserved for early glaucomas when used as a primary procedure.

ECP substantially reduces the need for a trabeculectomy in uncontrolled moderate and advanced glaucomas.
Prior ECP does not adversely affect the long-term safety or efficacy of subsequent trabeculectomy surgery if 

required.

ECP can be considered as a safe primary glaucoma procedure in progressive glaucomas and it may help to 

better serve the expected surge of cases in the aftermath of the covid-19 pandemic.
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Introduction

It is conventional practice to avoid cyclo-destructive procedures 
in eyes with uncontrolled glaucoma and good visual potential due 
to the risk of chronic inflammation, profound sight-threatening 
hypotony, and eventual phthisis [1]. Consequently, cyclo-ablative 
laser procedures have traditionally been reserved for eyes with 
poor visual potential, or as a last resort after multiple glaucoma 
filtration surgeries have failed [1]. Although there is some, albeit 
limited, evidence to suggest the safety and efficacy of transscleral 
diode laser cyclophotocoagulation for temporary intraocular 
pressure (IOP) control for medically refractory glaucoma prior 
to trabeculectomy surgery [2], general consensus has been to 
avoid cyclo-destructive procedures prior to a trabeculectomy.

The development of endoscopic cyclophotocoagula-
tion (ECP) has, however, led to somewhat of a paradigm 
shift, with ECP being used earlier on in the management 
pathway thanks to the ability to specifically target and 
titrate treatment to the ciliary processes without causing 
significant collateral tissue damage [3]. Histologic stud-
ies have supported this and have demonstrated less tissue 
disruption using ECP compared to transscleral cyclopho-
tocoagulation [3].

ECP was first introduced by Shields in 1968 as an alter-
native to the more commonly used transscleral approach, 
and was initially only used in aphakic eyes [4]. Unlike 
other minimally invasive glaucoma surgeries (MIGS) that 
enhance aqueous outflow pathways, ECP targets aqueous 
inflow and aims to lower IOP by reducing aqueous produc-
tion [5, 6]. Its use is not limited to refractory glaucomas, 
with several studies demonstrating efficacy in eyes with 
moderate-to-advanced glaucomas, either as a standalone 
procedure or in combination with cataract surgery [7].

Several studies have reported good long-term efficacy 
in terms of IOP reduction following ECP in glaucoma 
patients [8–10]. Despite this, its widespread uptake has 
been modest, with most surgeons preferring to adopt vari-
ous MIGS devices developed to target aqueous outflow 
instead. Given the profile of inflammatory complications, 
there may be concerns about sequelae with respect to the 
survival of any future glaucoma filtration surgery. Fibrin 
exudation (24%), hyphaema (12%), cystoid macular edema 
(10%), choroidal detachment (4%), and malignant glau-
coma (1%) have been reported as relatively common com-
plications after ECP in some studies [8]. More serious 
complications including hypotony (up to 8%) and phthisis 
bulbi (up to 3%) have been reported [11], but less com-
monly as compared to transscleral cyclophotocoagula-
tion. A large study of 5824 eyes undergoing ECP reported 
low rates of choroidal effusion (0.4%), retinal detachment 

(0.3%), hypotony/phthisis (0.1%), and massive choroidal 
haemorrhage (0.1%) over a mean follow-up of 5.2 years, 
with only 1% of patients experiencing a vision loss of 
more than two lines [12].

As is the case with other MIGS procedures, a proportion 
of eyes undergoing ECP still need subsequent glaucoma fil-
tration surgery (GFS) to achieve target IOP. A number of 
studies report a good safety and efficacy profile of ECP in 
eyes with prior failed trabeculectomies or glaucoma drainage 
devices [8, 13]. However, no studies to our knowledge have 
reported on rates of subsequent GFS after undergoing ECP 
as a primary procedure. Furthermore, no studies to date have 
investigated whether ECP adversely affects the outcomes of 
any subsequent GFS.

We sought to address this gap by providing real-world 
data on the long-term outcomes of trabeculectomy surgery 
in eyes that have previously undergone ECP as a primary 
glaucoma procedure, specifically looking at rates of chronic 
hypotony, cystoid macular oedema, and early bleb failure. 
We hypothesized that prior ECP would lead to higher rates 
of bleb encapsulation, bleb needling revisions, and bleb fail-
ure compared to trabeculectomies that have not undergone 
prior ECP.

Methods

This was a retrospective case–control comparative study 
in a predominantly Caucasian population. Cases (group 
1) consisted of all eyes that underwent a trabeculectomy 
following prior ECP, whilst controls (group 2) were 
identified from a list of primary trabeculectomies 
performed within the same time period. Control eyes were 
matched as close as possible to the study group with regard 
to glaucoma severity, ethnicity, age, surgeon, IOP lowering 
medications, and previous laser trabeculoplasty, and had 
not undergone any form of prior cyclo-destructive laser 
procedures. All eyes fulfilling these criteria were included 
in this control group.

A minimum of 2-year post-operative follow-up data was 
required for eyes to be included in the study. All trabeculec-
tomies were performed by two experienced glaucoma con-
sultants at the Wolverhampton and Midland Counties Eye 
Infirmary, New Cross Hospital, The Royal Wolverhampton 
Hospitals NHS Trust, UK.

Patients were selected to undergo primary ECP if they 
had moderate or advanced progressive primary open-angle 
glaucoma (POAG), normal tension glaucoma (NTG), or sec-
ondary open-angle glaucoma, but were not ideally suited or 
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agreeable for primary trabeculectomy surgery. Phakic eyes 
underwent combined phacoemulsification and ECP surgery 
(phaco-ECP). Eyes that had received previous transscleral 
cyclophotocoagulation or those with previous GFS, angle 
closure disease, and complex uveitic or end-stage glaucoma 
were relative contra-indications for ECP.

Pre- and post-operative IOP, visual acuity, glaucoma 
medications, complications, and further glaucoma interven-
tions were recorded retrospectively from patient case notes 
at each time point.

Primary outcome measures were complete and qualified 
success rates, as well as failure rates. Success was defined as 
IOP < 16 mmHg without (complete success) or with (quali-
fied success) the need for topical glaucoma medications at 
2 years after trabeculectomy. Failure was defined as the need 
for further GFS or loss of light perception in the 2 years 
after trabeculectomy. The need for bleb needling revision 
(BNR) was not deemed a failure if good IOP control was 
still achieved.

Secondary outcome measures were post-operative com-
plications. These included clinical hypotony with hypotony-
related complications, a return to theatre including for BNR, 
and severe vision threatening complications such as supra-
choroidal haemorrhage or endophthalmitis.

Statistical analyses were performed using SPSS Statis-
tics version 23.0 (IBM, New York, USA). Chi-squared or 
Fisher’s exact tests were used for between-group compari-
sons of categorical variables whilst the Mann–Whitney U 
test was used for between-group comparisons of continuous 
data. Kaplan–Meier analysis was performed for each group. 
Statistical significance was set at p < 0.05 and, where possi-
ble, standard deviations (SD) of means were calculated. The 
study adhered to the tenets of the Declaration of Helsinki 
and all patient data extracted were anonymized for analysis. 
All procedures were performed following informed patient 
consent, and the project was registered as an audit within 
the local department.

ECP technique

All ECP procedures were performed under subtenon or 
peribulbar local anaesthesia using a standard technique. 
This consisted of a temporal clear corneal 2.75-mm main 
incision, through which ECP was performed using a curved 
20-gauge endoscopic probe (Endo Optiks, Little Silver, 
NJ, USA) to deliver 810-nm laser (IRIDEX OcuLight SL., 
Mountain View, CA) under direct visualization from the 
base to the tip of each ciliary process until visible shrink-
age and blanching occurred. Power settings were titrated 
(100–250 mW) as per the visualized response at a fixed, 
continuous pulse duration. All eyes received between 270 
and 300° of treatment using this technique. A cohesive oph-
thalmic viscoelastic device (Healon GV™, Abbott Medical 

Optics, USA) was injected into the ciliary space to facilitate 
access to the ciliary processes.

Where combined with cataract surgery, phacoemul-
sification (Stellaris, Bausch and Lomb, Surrey, UK) with 
in-the-bag IOL implantation of a monofocal three-piece 
implant (AMO Tecnis, Abbott Medical Optics, USA) was 
performed first, followed by ECP. All eyes received intra-
cameral cefuroxime (0.1 mg/0.1 ml) and subconjunctival 
dexamethasone (3.3 mg/1 ml) at the end of surgery, and were 
prescribed a standard post-operative regime of topical dexa-
methasone and chloramphenicol.

Trabeculectomy technique

Trabeculectomy was performed as per the Moorfields Safer 
Surgery System [14] with a standard technique utilizing a 
corneal traction suture, fornix-based conjunctival incision, 
a 4 mm × 3-mm half-thickness scleral flap, mitomycin C 
(MMC) application for 3 min, two pre-placed 10/0 mono-
filament nylon releasable flap sutures, Khaw Descemet’s 
membrane punch (Duckworth and Kent Ltd), and a surgical 
peripheral iridectomy. A preservative-free post-operative 
regime consisting of topical dexamethasone every two hours, 
chloramphenicol four times a day, and atropine twice daily 
was prescribed.

Results

We performed either combined phaco-ECP or ECP alone in 
62 eyes, of which 87.1% (54/62) had moderate or advanced 
progressive glaucoma and 12.9% (8/62) had early progres-
sive glaucoma as defined by the Hodapp-Parrish-Anderson 
criteria [15]. Only 17.7% (11/62) of these eyes required 
subsequent trabeculectomy over a mean follow-up of 
3.1 ± 1.7 years, whilst a further 1.6% (1/62) required subse-
quent Baerveldt Glaucoma Implant surgery. ECP therefore 
prevented the need for glaucoma filtration surgery in 80.6% 
(50/62) of cases.

Of those eyes that went on to have a subsequent trab-
eculectomy, two were excluded from analysis as they had 
less than 2-year post-operative data. The mean time from 
ECP to trabeculectomy in the remaining nine eyes was 22.7 
(range 3.2–76.8) months with the majority (66.7%) under-
going trabeculectomy ≥ 6 months after ECP. A total of nine 
eyes matching the study group fulfilled all the criteria (as 
detailed in the “Methods” section) to be included in the con-
trol group. Controls consisted of eyes that underwent trab-
eculectomy without having undergone any prior glaucoma 
surgical procedures.

Table  1 shows baseline patient characteristics and 
mean visual acuity data in the study (group 1) and control 
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(group 2) groups. There was no significant between-group 
difference in best-corrected visual acuity (BCVA) at 
2 years. Mean follow-up was 4.4 (± 1.9) and 4.4 (± 1.8) 
years in groups 1 and 2, respectively. All eyes were fol-
lowed up for at least 2 years, with 55.6% (5/9) and 66.7% 
(6/9) reaching 4  years’ follow-up in groups 1 and 2, 
respectively.

Pre-trabeculectomy mean baseline IOPs were compara-
ble at 23.7 ± 7.7 mmHg and 26.0 ± 6.7 mmHg (p = 0.452) in 
groups 1 and 2, respectively, on a similar mean of 3.4 ± 0.9 
and 2.8 ± 1.4 anti-glaucoma medications for groups 1 and 
2, respectively (p = 0.274). Groups 1 and 2 had 33.3% (3/9) 
and 22.2% (2/9) of eyes on oral acetazolamide, respectively 
(p = 0.599).

Figure 1 compares the change in IOP over time. At 
2  years, the mean IOP was significantly and similarly 
reduced to 10.6 ± 5.2  mmHg and 12.9 ± 4.0  mmHg 
(p = 0.285), on a mean of 0.1 ± 0.3 and 0.1 ± 0.4 anti-
glaucoma medications (p = 0.931) for groups 1 and 2, 

respectively. No eyes in either group were on oral aceta-
zolamide after trabeculectomy surgery. Proportionately, 
more eyes had IOP < 10 mmHg at final follow-up in group 
1 (55.6% vs. 22.2%), but this difference did not reach sta-
tistical significance (p = 0.335).

At 2 years, complete success rates were 77.8% (7/9) and 
88.9% (8/9) in groups 1 and 2, respectively (p = 0.527). 
Qualified success rates were 11.1% (1/9) in both groups. 
Combined success rates were therefore 88.9% (8/9) and 
100.0% (9/9) in groups 1 and 2, respectively (0.318). There 
was an 11.1% (1/9) failure rate in group 1, and no failures 
in group 2 (p = 0.318). Kaplan–Meier survival (Fig. 2) 
showed no statistically significant difference between the 
two groups using log rank, Breslow, or Tarone-Ware tests 
(p = 0.317).

Further interventions and post-operative complica-
tions in each group are compared in Table 2. Two eyes 
in group 1 and one in group 2 experienced transient 
numerical post-operative hypotony within the first week, 

Table 1   Baseline characteristics 
and visual acuity

SD, standard deviation; ECP, endoscopic cyclophotocoagulation; POAG, primary open-angle glaucoma; 
NTG, normal tension glaucoma; PCIOL, posterior chamber intraocular lens; ALT, argon laser trabeculo-
plasty; SLT, selective laser trabeculoplasty; CDR, cup to disc ratio; MD, mean deviation; VFI, visual field 
index; BCVA, best-corrected visual acuity. aMann-Whitney U test, bLikelihood ratio chi-squared test, cFish-
er’s exact test, *statistically significant

Group 1: prior ECP
(n = 9)

Group 2: controls
(n = 9)

p-value

Mean age (SD) 77.8 (7.7) 69.9 (6.7) 0.015*a

Female:male 6:3 7:2 0.598b

Right eye:left eye 4:5 4:5 1.000b

Glaucoma diagnosis 0.422b

  POAG, n (%) 7 (77.8) 7 (77.8)
  NTG, n (%) 1 (11.1) 2 (22.2)
  Uveitic glaucoma, n (%) 1 (11.1) 0 (0.0)

Lens status 0.002*c

  Pseudophakic (PCIOL), n (%) 9 (100.0) 2 (22.2)
  Phakic, n (%) 0 (0.0) 7 (77.8)

Prior laser treatment, n (%) 5 (55.6) 5 (55.6) 0.214b

  ALT, n (%) 4 (44.4) 1 (11.1)
  SLT, n (%) 1 (11.1) 3 (44.4)
  None, n (%) 4 (44.4) 5 (44.4)

MMC dose 0.628b

  0.4 mg/ml, n (%) 4 (44.4) 3 (33.3)
  0.2 mg/ml, n (%) 5 (55.6) 6 (66.7)

Mean pre-op CDR (SD) 0.91 (0.05) 0.84 (0.10) 0.061a

Mean pre-op MD (SD)  − 20.9 (9.2)  − 7.4 (6.2) 0.009*a

% eyes with MD > 12 dB (%) 7 (77.8) 1 (11.1) 0.015*c

Mean pre-op VFI (SD) 40.3 (33.4) 81.1 (19.6) 0.020*a

logMAR BCVA
  Pre-op (SD) 0.34 (0.29) 0.12 (0.24) 0.063a

  Pre-op BCVA ≥ 0.80, n (%) 3 (33.3) 0 (0.0) 0.029*b

  2 years post-op (SD) 0.72 (1.00) 0.11 (0.33) 0.060a
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all resolving within the first month with conservative 
management consisting of either intracameral injection 
of Healon GV together with a course of oral prednisolone 

(both group 1 cases), or oral prednisolone alone (group 2 
case). None of these eyes developed any hypotony-related 
complications at any time point.

Fig. 1   Graph comparing post-operative intraocular pressure (IOP) after trabeculectomy surgery in each group. Error bars represent ± 1 standard 
deviation

Fig. 2   Kaplan–Meier survival 
function with time. ECP = endo-
scopic cyclophotocoagulation
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Discussion

This case-controlled study compares the long-term trabeculec-
tomy outcomes in eyes that have previously undergone ECP 
with those in eyes not undergoing prior ECP. Concerns of a 
greater risk of chronic hypotony, inflammation, and bleb fail-
ure following a subsequent trabeculectomy mean that ECP, 
despite being a faster MIGS procedure, has not universally 
been adopted as a first-line option in moderate and advanced 
glaucoma. Trabeculectomy therefore has remained the first-
line procedure of choice in this group of patients. Although 
several studies have previously reported the success of ECP 
and transscleral cyclophotocoagulation following failed GFS 
[8, 13], none have previously reported the efficacy and safety 
of trabeculectomy surgery following prior ECP. We demon-
strate that prior ECP does not affect the long-term success of 
subsequent trabeculectomy surgery, and suggest that ECP can 
be safely offered as a first-line glaucoma procedure in eyes 
with good visual potential that have moderate or advanced 
progressive open-angle glaucoma.

We found no statistically significant difference between 
the study and control groups with regard to the primary 
and secondary outcomes. Trabeculectomy success rates 
were similar in both groups, although more eyes required 
anti-glaucoma medications for IOP control in the study 
group. We used a low-target IOP (< 16 mmHg) to define 
success due to the high proportion of eyes with advanced 
glaucoma in the study group, as evidenced by a mean vis-
ual field mean-deviation of − 20.9 dB (Table 1). Taking 
this into account, our overall trabeculectomy success rate 

of 88.9% (8/9) in the study group compares favourably 
with primary trabeculectomy success rates reported in the 
literature [16].

The outcomes of eyes undergoing ECP and not requiring 
subsequent GFS was beyond the scope of this study, given 
the strong existing evidence base. Various studies have pre-
viously reported the safety and efficacy of ECP in advanced 
POAG [8–10, 17] with one study reporting a significant IOP 
reduction from 23.1 to 12.1 mmHg at 2 years [10]. Another 
study found a 94% 1-year and 82% 2-year success rates fol-
lowing ECP [8]. A third study reported a significant reduc-
tion in the medication burden following ECP [9]. Several 
studies have also found that combined ECP and phacoemul-
sification is significantly better at IOP and glaucoma medi-
cation reduction than phacoemulsification alone, with the 
beneficial effects of ECP still evident at 36 months and with 
comparable refractive outcomes [7, 18–20].

Another study investigating the outcomes of ECP follow-
ing prior glaucoma drainage device implantation reported 
a mean IOP reduction from 24 to 15 mmHg and a mean 
medication reduction from 3.2 to 1.5 (p < 0.001), with no 
serious complications [21]. Other studies have also shown a 
good safety profile for ECP, suggesting that any detrimental 
pro-inflammatory effects on a future trabeculectomy may be 
minimal. In addition, Chen et al. found no cases of hypotony 
or phthisis and a study by Lima et al. found cases of hypo-
tony were limited to those eyes which had multiple previous 
operations or more complex pathology, with the hypotony 
risk also increasing with increasing number of clock hours 
of cyclophotocoagulation [8, 10].

Table 2   Further interventions 
and post-operative 
complications after 
trabeculectomy

b Likelihood ratio chi-squared test, *statistically significant test, Hypotony defined as IOP < 6 mmHg using 
Goldmann Applanation Tonometry (GAT). BNR bleb needling revision, 5FU 5-fluorouracil, CMO cystoid 
macular oedema, CRVO central retinal vein occlusion

Group 1: Prior ECP
(n = 9)

Group 2: controls
(n = 9)

p-value

Further interventions
  Topical medications restarted
    1 drop, n (%) 2 (month 18, month 36) 1 (month 6) 0.524b

     ≥ 2 drops, n (%) 0 0
BNR + 5FU, n (%) 1 3 0.248b

Phacoemulsification, n (%) 0 3 0.029*b

Repeat trabeculectomy 0 0
Baerveldt Glaucoma Implant 0 1 (month 36)
Complications

  CMO 1 (CRVO prior to ECP) 0 0.229b

  Hyphaema 0 0
  Persistent uveitis 0 0
  Early hypotony (numerical) 2 1 0.524b

  Hypotony (clinical) 0 0
  Loss of light perception 1 (month 23) 0 0.229b

  New CRVO 1 (CRVO with CMO month 15) 0 0.229b
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Although none of the eyes in our study group required 
further GFS following trabeculectomy, one eye with 
advanced uveitic glaucoma, poor baseline visual acuity, and 
retinal hypoperfusion at presentation required BNR at month 
15. This eye was the only eye deemed a failure in the study 
group due to loss of light perception at month 23 (Table 2). 
Two other eyes in the study group, neither of which expe-
rienced early post-operative hypotony, developed delayed 
persistent numerical hypotony after 6 months in the absence 
of clinical features of hypotony or its complications (shallow 
AC, choroidal detachment, macular folds, or reduced visual 
acuity). Both eyes were of the same patient, maintained 
good visual acuity, and did not require any further surgi-
cal intervention for the low IOP over a long follow-up of 
4 years. Together with the fact that this was a highly myopic 
patient with thin central corneal thicknesses of 472 and 482 
µ, we attributed the numerical hypotony to a post-operative 
change in corneal biomechanical properties rather than the 
prior ECP treatment. Recent studies have demonstrated that 
Goldmann Applanation Tonometry (GAT) underestimates 
true IOP in eyes with GFS as a result of an increase in 
corneal hysteresis [22]. We did not have access to an Ocu-
lar Response Analyzer® (Reichert Inc., USA) in order to 
measure corneal hysteresis and corneal-compensated IOP, 
but were reassured by the absence of clinical features of 
hypotony in spite of the low GAT-measured IOPs.

Another two eyes in the study group developed cystoid 
macular oedema (CMO) post-operatively. However, this was 
associated with a new-onset retinal vein occlusion (RVO) 
at month 15 in one eye and recurrent CMO at year 4 in 
another eye following an RVO 9 months before the prior 
ECP. Both eyes maintained excellent IOP off topical medica-
tions throughout. There were no other cases of CMO, per-
sistent fibrinous uveitis, or hyphaema to suggest that prior 
ECP conferred a greater risk of chronic inflammation after 
subsequent trabeculectomy.

Clinically, we found no evidence of heightened bleb encap-
sulation in eyes undergoing trabeculectomy after prior ECP. 
Although it is well known that bleb encapsulation is influ-
enced by a number of factors including young age and prior 
incisional surgery [23], the effect of prior ECP on bleb encap-
sulation is not well researched. More eyes in our study group 
required long-term anti-glaucoma medications to achieve IOP 
control (Table 2), suggesting a stronger post-trabeculectomy 
encapsulation response in eyes with prior ECP. Conversely, 
however, fewer eyes in the study group required BNR com-
pared to the control group. Of the three eyes requiring BNR 
in the control group, 66.7% still achieved complete success at 
6 years. One of these eventually underwent Baerveldt Glau-
coma Implant surgery at month 36, but was still deemed a 
qualified success at month 24.

It may be that low IOPs were still achieved in the study 
group despite the presence of some bleb encapsulation 

because aqueous production rates had been chronically 
lowered by the ECP. To objectively assess bleb encapsula-
tion and failure rates after prior ECP, therefore, there is a 
need for future histological and prospective clinical studies. 
Given the small numbers involved, our study may have been 
underpowered to detect a real difference in bleb failure rates 
between the groups. Nevertheless, to the best of the authors’ 
knowledge, this is the first study to address the effect of prior 
ECP on long-term trabeculectomy failure rates. Future ran-
domized, controlled prospective studies in this area would 
be a valuable addition to the evidence base.

A limitation of this study was that, despite our attempts to 
closely match the groups, the study group had a significantly 
higher mean age, worse visual field mean-deviation, and worse 
pre-operative BCVA (Table 1) than the control group. This selec-
tion bias was hard to avoid as patients undergoing initial ECP 
were older patients (and therefore likely to have more advanced 
glaucoma) with multiple systemic comorbidities, where success-
ful glaucoma control with a less invasive MIGS procedure was 
preferable to the peri-operative risks of a trabeculectomy and the 
need for frequent post-operative outpatient visits.

All the trabeculectomies in the study group were in pseu-
dophakic eyes, whereas this was the case in only 22.2% in 
the control group (Table 1). This difference reflects the fact 
that in our unit all eyes in the study group underwent ECP 
either as a combined procedure with phacoemulsification 
or as a standalone if already pseudophakic. All eyes in the 
control group were open-angle glaucoma cases with visu-
ally asymptomatic cataracts and uncontrolled IOP where the 
lens was not felt to be a contributory factor. Trabeculectomy 
surgery was therefore performed as a standalone primary 
procedure in the control group.

In this study, subsequent GFS was required in only 12 of 
the 62 eyes (19.4%) undergoing ECP over a 3-year period. 
All eyes undergoing ECP in our study would traditionally 
have undergone GFS as a primary surgery. ECP therefore 
led to an 80.6% reduction in trabeculectomy or glaucoma 
drainage device surgery. Although beyond the scope of our 
study, this would have had multiple cost implications with 
regard to reducing the number of post-operative visits as 
well as increasing theatre throughput given the reduced sur-
gical time for ECP as compared to trabeculectomy.

However, caution should be taken when offering ECP 
in uveitic eyes or in Black and minority ethnic groups due 
to the greater risk of hypotony, prolonged inflammation, 
and chronic macular oedema [24]. Since the present study 
only included one patient of African-Caribbean ethnicity, 
our results cannot necessarily be applied to non-Caucasian 
populations. The main weakness of this study is the rela-
tively small number of cases in the study group. However, it 
would take a long time to accumulate a substantially larger 
sample size with a long follow-up, given our low 3-year rates 
of subsequent filtration surgery following ECP.
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With the global COVID-19 pandemic resulting in a colos-
sal backlog of glaucoma follow-ups, a large surge in the 
number of patients requiring vision-preserving glaucoma 
surgery is envisaged in the very near future. Trabeculec-
tomy may not be the best option to cater for this imminent 
glaucoma workload in the current climate because of its 
intensive post-operative follow-up as well as longer surgical 
time. We believe glaucoma specialists will need to not only 
consider clinically safe and effective, but also time- and cost-
effective initial procedures as alternatives to trabeculectomy 
in order to adequately tackle the expected surge of advanced 
progressive glaucoma in the aftermath of the COVID-19 
pandemic. Our results suggest that ECP is one such alter-
native, as it does not compromise the outcomes of a future 
trabeculectomy should it be required, whilst also reducing 
the need for GFS by up to 80% over a 3-year period.

Conclusions

Our study demonstrates that ECP does not compromise the 
long-term safety or efficacy of future trabeculectomy sur-
gery and should therefore be considered an initial minimally 
invasive procedure in progressive moderate and advanced 
glaucomas.
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